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57] ABSTRACT

A liquid cooled alternator comprising a casing, one end of
which 1s closed by a rear bearing which carries a rectifier
bridge for rectifying the alternating current produced by the
alternator, the bearing having an internal cavity in which a
coolant liquid flows. The bearing 1s formed with at least one
chimney element which 1s open axially at both axial ends of
the bearing. These chimney elements extend through the
internal cavity of the bearing, so that an outer face of a side
wall of the chimney element 1s 1n contact with the coolant
liquid flowing 1n the cavity. At least one component of the
rectifier bridge 1s mounted within at least one corresponding
chimney element.

27 Claims, 6 Drawing Sheets
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MOTOR VEHICLE ALTERNATOR HAVING A
WATER COOLED REAR BEARING

FIELD OF THE INVENTION

This invention relates to motor vehicle alternators of the
kind including a rear bearmng which 1s liquid cooled. More
particularly, the invention relates to liquid cooled alternators
of the type comprising a casing, one axial end of which is
closed by a rear bearing that carries regulating means for
regulating the current produced by the alternator (typically
a rectifier), the alternator being further of the type in which
the bearing has an internal cavity in which a coolant liquid
flows.

BACKGROUND OF THE INVENTION

It 1s known to arrange for flow of coolant liquid within a
cavity formed either in the casing of the alternator or in a
bearing of the alternator, so as to cool the latter effectively.
This enables both the power output and the compactness of
such a machine to be improved. In addition, as compared
with cooling by air ventilation, the cooling of the machine
by use of a liquid 1s significantly more silent.

The use of a liquid cooling circuit for the alternator 1s
therefore of particular relevance 1n the context of the current
tendency for continuously increasing the demand for elec-
trical energy in motor vehicles, which 1s due to the steady
increase 1n the number of auxiliary items of equipment that
have electric motors. This increase 1n the demand for current
to be produced by the alternator leads to a need for corre-
sponding adaptation of the current regulating means, and
particularly of a means whereby the three-phase alternating
current produced by the alternator 1s rectified, into a direct
current, which can be stored in a battery of the vehicle or be
used directly by the electrical circuit of the vehicle which 1s
supplied with a direct-current voltage.

Rectification of the three-phase alternating current 1s
ogenerally obtained by means of a rectifier bridge having six
power diodes. Three of these diodes are the positive diodes,
and are connected between the outlets of the stator windings
of the alternator and the positive terminal B+ of the alter-
nator which 1s connected to the battery and the electrical
circuit of the vehicle. Three further diodes, namely the
negative diodes, are connected between electrical ground or
carth of the vehicle and the input side of the stator windings.

The diodes which nowadays constitute the rectifier bridge
are subjected to high current intensities. Hence, 1t 1s neces-
sary to cool them 1n the most effective way possible. To this
end, 1t 1s known to arrange the diodes on metal plates, which
are arranged on the outside of the alternator and which
constitute a dissipator for the heat produced by the diodes.
The diodes are accordingly grouped on two plates, one of
which 1s reserved for the positive diodes, and the other for
the negative diodes.

However, under certain particularly severe operating
conditions, 1t has become apparent that this cooling of the
diodes, and 1n general terms the cooling of the whole of the
current regulating means, can be insufficient to ensure good
performance of the alternator.

DISCUSSION OF THE INVENTION

An object of the invention 1s to improve the cooling of the
components of the current regulating means for regulating
the current produced by the alternator.

According to the invention, a liquid cooled alternator, of
the type comprising a casing, one axial end of which is
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closed by a rear bearing that carries means for regulating the
current produced by the alternator, the alternator being
further of the type 1n which the bearing has an internal cavity
in which a coolant liquid tlows, 1s characterised 1n that the
bearing has at least one chimney element which 1s open
axially at each axial end of the bearing, and which extends
through the internal cavity, in such a way that an external
face of a side wall of at least one chimney element 1s 1n
contact with the coolant liquid, and 1n that the regulating
means comprise at least one component which 1s disposed
inside the chimney element.

According to a preferred feature of the invention, the said
component (which may be, for example, a diode of a rectifier
bridge) includes a body which 1s mounted in contact with an
internal face of the side wall of the corresponding chimney
clement.

According to another preferred feature of the invention
cach component 1s disposed substantially at the level of an
internal transverse face of the bearing, and includes a
connecting element which extends axially within the corre-

sponding chimney element and out of the bearing, to termi-
nate on the same side as an external transverse face of the

bearing, so as to enable the component to be connected
clectrically to further parts of the regulating means.

Preferably, the axial end or each chimney element that 1s
open 1n the internal face of the bearing 1s widened so as to
receive the body of the corresponding component therein.

In preferred embodiments of the mvention, the internal
cavity of the bearing constitutes a channel, the two ends of
which constitute the inlet and outlet, respectively, for cool-
ant liquid flowing 1n the cavity, each chimney element being,
so disposed as to extend across the path of the liquid flowing
in the cavity.

Preferably, the bearing comprises a main body in which
the cavity and chimney element or elements are formed,
together with a cover plate which closes off the cavity and
which mcludes a passage hole constituting one axial end of
the or each chimney element.

The cover plate 1s preferably arranged on the outside of
the bearing, 1.e. the side remote from the casing of the
alternator.

In other embodiments of the invention, the bearing 1s
molded 1n one piece.

The bearing may include ears for enabling air to flow
between the 1nside and the outside of the alternator.

Further features and advantages of the invention will
appear more clearly on a reading of the following detailed
description of a preferred embodiment of the invention,
which 1s given by way of non-limiting example only and
with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view of a bearing 1n
accordance with features of the invention.

FIG. 2 1s a view 1n axial cross section taken on the line
2—2 m FIG. 3, showing the bearing of FIG. 1 mounted on
an alternator and having, on an outer face, a dissipator for a
rectifier bridge.

FIG. 3 1s a view 1n axial elevation, on the plane of the
outer face of the main body of the bearing in which the
cavity 1s formed.

FIG. 4 15 a view, 1n longitudinal cross section, of the main
body of the bearing.

FIG. 5 1s a view 1n cross section taken on the line 5—5 1n
FIG. 4.
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FIG. 6 1s a view 1n axial elevation on the plane of the inner
face of the cover plate of the bearing, which 1s arranged to
close off the cavity.

DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE INVENTION

Reference 1s first made to FIG. 1, which shows a bearing
10 adapted to be fixed to a rear axial end of a motor vehicle
alternator, the outlines of which are shown 1n phantom lines
in FIG. 2. The bearing 10 closes off the rear end of the casing
of the alternator, and 1t also constitutes a guide for a rotor

shaft (not shown), on the alternator axis Al. This alternator

rotor shaft extends through a central hole 12 1n the bearing
10.

The bearing 10 has an mternal cavity 14 which 1s formed
in the outer or external face 16 of a main body 18 of the
bearing 10. The bearing also includes a cover plate 20,
which closes off the internal cavity 14, with a sealing gasket
22 being iterposed.

FIG. 6 shows the 1nner, or internal, face of the cover plate
20 that closes off the cavity 14. The sealing gasket 22 1s
engaged on this mternal face. The cover plate 20 1s substan-
fially 1 the form of an annular plate, the central aperture 13
of which provides access to the central hole 12 of the bearing
10. The cavity 14 extends essentially around the periphery of
the bearing 10, and the main body 18 of the latter has an inlet
24 and an outlet 26 which enable coolant liquid to be passed
into and out of the cavity 14.

The cavity 14 1s bounded on 1ts radially outward side by
an external side wall 54 of the bearing 10, in which axial
through holes 62 are formed. Assembly screws are received
in these axial fastening holes, for securing the cover plate 20
on the main body 18. Alternatively, the fastening members
that pass through these fastening holes 62 may consist of
tensioned fastening bolts that secure the bearing 10 on the
remainder of the alternator. The cover plate 20 has corre-
sponding axial holes 63.

The external side wall 54 1s also formed with axial
passages 38, corresponding with further passages 59 1n the
cover plate 20. These passages 58 are open at both axial ends
of the bearing 10, so as to enable wires of the stator winding
of the alternator (not shown) to pass through. There are three
of these wires, corresponding to the three phases of the
alternator: they are arranged to be connected to the current
regulating means of the alternator.

The cavity 14 1s also bound on 1ts radially outward side by
an internal, or inner, side wall 60 which surrounds the central
hole 12 of the bearing 10, and in which there are formed
points for fastening of the cover plate 20 on the main body

18.

The cavity 14 constitutes a substantially annular channel,
the two ends of which are adjacent to each other and
separated from each other sealingly by a partition which, as
shown 1n FIG. 1, consists of an integral radial partition
joining the nner side wall 60 to the outer side wall 54. The
coolant 1nlet 24 and the coolant outlet 26 are open into the
respective ends of the cavity 14, on either side of the
partition 28, so that the coolant fluid flows 1n one direction
in the cavity 14, which 1n this example 1s the counterclock-
wise direction as shown to FIGS. 1 and 3. It will be
understood that the functions of the ports 24 and 26 may be
reversed so that they act as the coolant outlet and inlet
respectively, and thus reversing the direction of flow of the
coolant liquid in the cavity 14.

When the bearing 10 1s fitted on the alternator, 1t 1s
arranged so that a dissipator 34 (FIG. 2) 1s mounted on the

outer radial face 30 (FIG. 1) of the cover plate 20.
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The alternator has a rectifier bridge for rectifying the
three-phase alternating current produced by the alternator,
and this bridge includes positive diodes which are carried on
the dissipator 34. An electrical insulator 32 1s interposed
between the dissipator 34 and the cover plate 20 of the
bearing 10.

Other means for regulating the current produced by the
alternator can be arranged on the bearing, outside the
alternator 1n the usual way. Similarly 1t 1s possible to
dispose, around the central hole 12 of the bearing 10, brush
carriers (not shown) for supplying current to the rotor (not
shown) of the alternator.

The bearing 10 also includes chimney elements 36 which
extend axially through the cavity 14, and which are open
axially on either side of the bearing 10, firstly in the outer

face 30 of the cover plate 20, and secondly 1n an internal face
38 (FIG. 2) of the main body 18 of the bearing 10. Each of

these chimney elements 36 comprises a tubular wall 40,
having an external face 42, which lies 1n the cavity 14 so as
to be 1 contact with the coolant fluid. The internal face 44
of the wall 40 of each chimney element 36 defines a
substantially cylindrical, stepped housing, which receives
onc of the components of the current regulating means for
regulating the current produced by the alternator, for
example a negative diode 46, one of which 1s shown 1n FIG.
4 1n position 1 one of these housings.

One of these diodes 46 1s also shown by itself in FIG. 1.
It comprises a main body 48 which 1s generally formed of an
clectrically conductive metallic material, and which in this
case 1s arranged to be connected to ground. The diode also
has a connecting pin 50 which extends axially from the body
48. As can be seen more particularly in FIG. 4, the diodes 46
are arranged to be fitted axially, from inside to outside,

within the chimney elements 36, so that the body 48 of each
diode lies substantially at the mner axial end of the corre-
sponding chimney element 36. The body 48 of the diode,
which 1s 1tself substantially cylindrical, 1s received within
the chimney element 36 1n such a way that its side wall 1s 1n
close contact with the internal wall 44 of the chimney
clement, so as to ensure both good electrical conduction and
cood conduction of heat between the diode 46 and the
chimney element 36.

The 1nner axial end of each chimney element 36 has an
enlarged diameter so as to match 1t to the exact profile of the
body of the corresponding diode 46, which 1n this example
includes a shoulder at the base of the body 48. At the other
end of the body, the connecting pin 50 of each diode 46
extends axially through the chimney element 36 without
touching the walls of the latter. The free end of the con-
necting pin 50 extends outside the bearing 10, through a hole
51 (FIG. 1) formed 1n the cover plate 20. Each of these holes
51 constitutes one axial end of the corresponding chimney
clement 36. Each diode 46 can thus be connected through its
connecting pin 50 to the remainder of the components of the
current rectifier bridge.

As can be seen 1n the drawings, the tubular walls 40 of the
chimney elements 36 are not cylinders of revolution, but
have thickened portions in which 1t 1s possible to form
threaded axial holes 52 (FIG. 3), for receiving fastening
screws for securing the cover plate 20 on the main body 18
of the bearing 10. In this way, very good sealing 1s abso-
lutely ensured for the chimney elements 36, which avoids
coolant liquid from seeping into the housings 1in which the
diodes 46 are contained.

As can be seen 1n the drawings, there are six chimney
clements 36, which enable each of the three negative diodes
of a rectifier bridge of known design to be doubled up it
required.
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In addition, the external radial wall 54 of the main body
18 of the bearing 10 1s extended axially towards the interior
of the alternator, from the rear transverse face 38 of the body
18 of the bearing, by an axial skirt 66 1n which slots or ears
68 arc formed for ventilating the interior of the alternator.
The alternator may have an internal fan arranged at its front
end.

In the embodiment of the invention described above and
shown 1n the drawings, the bearing 10 1s made 1n two parts,
namely the main body 18 and the cover plate 20, which
together define the cavity 14. However, casting techniques
may be used that employ gasifiable patterns, so as to enable
the bearing to be made 1n one piece, and this does of course
simplify sealing of the cavity 14.

What 1s claimed 1s:

1. A liquid cooled alternator comprising;:

a casing having two axial ends;

a rear bearing closing one of the axial ends, the rear
bearing defining an 1ternal cavity for flow of a coolant
liquid therein;

at least one chimney element opening axially at each axial
end of the rear bearing and extending through the
internal cavity, the at least one chimney element having
a side wall with an external face and an i1nternal face,
the external face of the side wall 1s exposed 1n the
internal cavity and 1s 1n contact with the coolant fluid
in the mternal cavity; and

the liquid cooled alternator further including means car-
ried by the rear bearing for regulating the current
produced by the liquid cooled alternator, the current
regulating means including at least one component
disposed 1nside each chimney element.

2. The hiquid cooled alternator according to claim 1,
wherein the component of the current regulating means
includes a body 1n contact with the internal face of the side
wall of the chimney element.

3. The hiquid cooled alternator according to claim 2,
wherein the rear bearing has an internal transverse face and
an external transverse face, the component in the chimney
clement being mounted substantially at the level of the
internal transverse face of the, and the component further
including a connecting element extending axially within the
chimney element and terminating outside the rear bearing on
the same side of the rear bearing as the external transverse
face thereotf, enabling the component to be connected to the
other components of the current regulating means.

4. The liquid cooled alternator according to claim 3,
wherein the axial end of the chimney element opening in the
internal face of the rear bearing 1s widened to receive the
body of the component of the current regulating means
contained 1n the chimney element.

5. The liquid cooled alternator according to claim 1,
wherein the rear bearing has a channel defined by the
internal cavity, and includes a means for defining two ends
of the channel, the ends constituting an inlet and an outlet for
the coolant fluid whereby the fluid can flow 1n the mternal
cavity, and the chimney element extends across the path of
the liquid i1n the internal cavity.

6. The liquid cooled alternator according to claim 1,
wherein the rear bearing comprises a main body defining the
internal cavity and at least one said chimney element, and a
cover plate secured over the main body to close off the
internal cavity, the cover plate having a passage hole cor-
responding to each said chimney element and aligned with
the chimney element to constitute an axial end of the
chimney element.
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7. The liquid cooled according to claim 6, wherein the
cover plate 1s disposed at the axial end of the rear bearing
opposite to the axial end of the rear bearing that 1s connected
to the casing.

8. The liquid cooled alternator according to claim 1,
wherein the rear bearing 1s formed by a one piece molding.

9. The liquid cooled alternator according to claim 1,
wherein the rear bearing further includes slots for allowing
air to flow between an 1nside and outside portion of the
liquid cooled alternator.

10. A liquid cooled alternator comprising:
a casing having two axial ends;

a rear bearing closing one of the axial ends, the rear
bearing defining an internal cavity for flow of a coolant
liquid therein;

at least one chimney element opening axially at each axial
end of the rear bearing and extending through the
internal cavity, the at least one chimney element having,
a side wall with an external face and an internal face,
the external face of the side wall 1s exposed 1n the
internal cavity and 1s 1n contact with the coolant fluid
in the internal cavity; and

at least one component disposed inside each chimney
clement for regulating the current produced by the
liquid cooled alternator.

11. The liquid cooled alternator according to claim 10,
wherein the component mcludes a body 1n contact with the
internal face of the side wall of the chimney element.

12. The liquid cooled alternator according to claim 11,
whereln the rear bearing has an i1nternal transverse face and
an external transverse face, the component 1n the chimney
clement being mounted substantially at the level of the
internal transverse face of the rear bearing, and the compo-
nent further including a connecting element extending axi-
ally within the chimney element and terminating outside the
rear bearing on the same side of the rear bearing as the
external transverse face thereof, enabling the component to
be connected to the other current regulating components.

13. The liquid cooled alternator according to claim 12,
wherein the axial end of the chimney element opening 1n the
internal face of the rear bearing 1s widened to receive the
body of the component contained in the chimney element.

14. The lhquid cooled alternator according to claim 10,
wherein the rear bearing has a channel defined by said
internal cavity, and includes two ends of the channel, the
ends constituting an 1nlet and an outlet for the coolant fluid,
whereby the fluid can flow 1n the internal cavity, and the
chimney element extends across the path of the liquid in the
internal cavity.

15. The liquid cooled alternator according to claim 10,
wherein the rear bearing comprises a main body defining the
internal cavity and at least one said chimney element, and a
cover plate secured over the main body to close off the
internal cavity, the cover plate having a passage hole cor-
responding to each chimney element and aligned with the
chimney element to constitute an axial end of the chimney
clement.

16. The liquid cooled alternator according to claim 15,
wherein the cover plate 1s disposed at the axial end of the
rear bearing opposite to the axial end of the rear bearing that
1s connected to the casing.

17. The liquid cooled alternator according to claim 10,
whereln the rear bearing 1s formed by a one piece molding.

18. The liquid cooled alternator according to claim 10,
wherein the rear bearing further includes slots for allowing,
air to flow between an 1nside and outside portion of the
liquid cooled alternator.




3,955,805

7

19. A hiquid cooled bearing for regulating current pro-
duced by an alternator of a motor vehicle, the bearing
comprising:

an 1nternal cavity for flow of a coolant liquid therein;

at least one chimney element opening axially at each axial
end of the bearing and extending through the internal
cavity, the at least one chimney element having a side
wall with an external face and an internal face, the
external face of the side wall 1s exposed 1n the internal
cavity and 1s 1n contact with the coolant fluid 1n the
internal cavity; and

at least one component disposed inside each chimney
clement for regulating the current produced by the
alternator.

20. The bearmg according to claim 19, wherein the
component includes a body 1n contact with the internal face
of the side wall of the chimney element.

21. The bearing according to claim 20, wherein the axial
end of the chimney element opening in the internal face of
the bearing 1s widened to receive the body of the component
contained i1n the chimney element.

22. The bearing according to claam 19, wherein the
bearing has a channel defined by the internal cavity, and
includes two ends of the channel, the ends constituting an
inlet and an outlet for the coolant fluid, whereby the fluid can
flow 1n the mternal cavity, and the chimney element extends
across the path of the liquid in the internal cavity.

23. The bearmg according to claim 19, wherein the
bearing comprises a main body defining the internal cavity
and at least one said chimney element, and a cover plate
secured over the main body to close off the mternal cavity,
the cover plate having a passage hole corresponding to each
chimney element and aligned with the chimney element to
constitute an axial end of the chimney element.

24. The bearing according to claam 19, wherein the
bearing 1s formed by a one piece molding.

25. The bearing according to claam 19, wherein the
bearing further includes slots for allowing air to flow
between the 1nside and the outside of the alternator.

26. A liquid cooled alternator comprising;:

a casing having two axial ends;

a rear bearing closing one of the axial ends, the rear
bearing defining an internal cavity for flow of a coolant
liquid therein;
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the rear bearing further having an mternal transverse face,
an external transverse face, a channel defined by said
internal cavity, and includes two ends of the channel,
the ends constituting an inlet and an outlet for the
coolant fluid, whereby the fluid can flow in the 1nternal
cavity;

at least one chimney element opening axially at each axial
end of the rear bearing and extending through the

internal cavity, the at least one chimney element having
a side wall with an external face and an internal face,
the external face of the side wall 1s exposed 1n the
internal cavity and 1s in contact with the coolant tluid
in the internal cavity, wherein the axial end of the
chimney element opening 1n the internal face of the rear
bearing 1s widened to receive the body of the compo-
nent contained 1n the chimney element;

a main body defining the internal cavity and at least one
said chimney element, and a cover plate disposed at the
axial end of the rear bearing opposite to the axial end
of the rear bearing that 1s connected to the casing and
secured over the said main body to close off the internal
cavity, the cover plate having a passage hole corre-
sponding to each chimney element and aligned with the
chimney element to constitute an axial end of the
chimney element; and

at least one component disposed inside each chimney
clement including a body in contact with the internal
face of the side wall of the chimney element, the
component being mounted substantially at the level of
the internal transverse face of the rear bearing, and the
component further including a connecting element
extending axially within the chimney element and
terminating outside the rear bearing on the same side of
the rear bearing as the external transverse face thereof,
enabling the component to be connected to the other
current regulating components.

27. The liquid cooled alternator according to claim 26,
wherein the rear bearing further includes slots for allowing
air to flow between an 1nside and outside portion of the
liquid cooled alternator.
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